Introduction: The Effect of Pain Scale is a new tool to evaluate the effect of pain on function during functional capacity evaluations.
Introduction
Work-related musculoskeletal injuries are common in all industries in British Columbia, Canada (WorkSafeBC, 2009) . These injuries are unique in that their primary economic burden arises from indirect costs associated with short-and long-term disability as opposed to direct provision of care (Gross et al., 2008) . Third-party funders of disability benefits commonly decide whether an injured worker will continue receiving disability benefits or is ready to return to work by referring clients for a functional capacity evaluation (FCE), which involves a comprehensive battery of performance-based tests to assess a client's ability for work (Gross, 2006) . While re-assessment is possible, third-party funders typically refer clients for an FCE once for a specific purpose, often to guide decisionmaking in a disability claims process. During an FCE, the safe functional abilities of a person with impairment are assessed using detailed tests designed to quantify the current level of function of a client, particularly clients with work-related impairments (Hart et al., 1994) . According to Hart et al. (1994: 234) , 'the word ''capacity'' implies potential, which by definition cannot be measured, the ability of the individual to perform functional or work-related tasks is measured, and the potential to sustain these workrelated tasks is inferred'.
A previous review highlighted a fundamental relationship between pain and function, and concluded that painrelated constructs influence FCE performance and should be taken into account in predicting return-to-work (Gross, 2006) . The pain experience can be conceptualized both in its intensity and in its effect on function. Self-reported pain intensity alone, however, does not necessarily predict pain-related disability (Dunstan and Covic, 2006; Gross, 2006) . Past studies have shown only modest associations between pain intensity and physical functioning, confirming that measures of functioning are important to consider (Dworkin et al., 2005; Turk, 2002) . Therefore, assessment and management of work disability during FCEs should include a functional level, requiring clinicians to consider both a client's self-report of pain levels (pain intensity) and assess the level of associated disability/physical functioning (effect of pain) (Simmonds, 2006) . Multiple validated tools exist to measure pain intensity (Dworkin et al., 2005; Ferreira-Valente et al., 2011; Kahl and Cleland, 2005) , and while a number of tools to measure functional limitations also exist in the literature, none of them are ideally suited for measuring pain-related disability in the context of FCEs. Systematic reviews searching for tools assessing functional limitations have not been able to identify both a validated and reliable measure suitable for use in FCEs (Spanjer et al., 2011; Wind et al., 2005) . Examples of identified tools included the Isernhagen Work System (IWS) (Isernhagen et al., 1999) , a 28-item performance test on common activities, such as lifting, carrying, pushing, and walking, which showed poor to moderate psychometric properties, and is completed over two days (Spanjer et al., 2011) . Another tool identified in the review is the Multiperspective Multidimensional Pain Assessment Protocol (MMPAP) (Rucker and Metzler, 1995) , a 65-item combined self-report questionnaire on the activities of daily living (ADL), a medical examination, and physicians' assessments of functional abilities. It was designed for use in chronic pain patients, takes two to four hours to complete, and showed satisfactory psychometric properties in a clinical setting (Spanjer et al., 2011) . The remaining tools identified by the systematic reviews were multidimensional questionnaires with between five and 24 items asking clients to rate disability for specific activities (Spanjer et al., 2011; Wind et al., 2005) . These tools include items referencing a pre-selected list of activities (except the Patient-Specific Functional Scale (PSFS), which asks clients to self-select activities (Stratford et al., 1995) ). Tools that use pre-selected activities often will not match the client's job demands (Spanjer et al., 2011) . Additionally, the tools are often injury location-specific; for example, the Roland-Morris Disability Questionnaire (RMDQ) was designed to assess patients with low back pain (Roland and Morris, 1983) , which limits its use for a broader population of clients. Therefore, the majority of these measures are not ideally suited for FCEs as they inquire about a combination of general activity restrictions and limitations in daily life, rather than being work-oriented or focusing on functional limitations fundamental to FCE (Spanjer et al., 2011) .
Furthermore, while some of these tools have satisfactory clinicometrics, their reliability and validity in the context of FCEs are unknown (Spanjer et al., 2011) . Some measures also have lengthy administration times and do not assess functional limitations in real-time, which reduces their clinical utility for FCEs. Previous studies assessing several existing tools have found little agreement between clients' self-reports of functional limitations and clinicians' observations of disability (Brouwer et al., 2005; Dowrick et al., 2006) . Collectively, these tools have fundamental issues in regard to their suitability for assessing functional limitations among workers in the context of FCEs. This demonstrates the need for a tool to measure the effect of pain-related disability on work-related activities from the perspective of both clients and clinicians in a quick, systematic, valid, and reliable way using a simple, standardized method.
The Effect of Pain Scale (EOP Scale) is a single-dimension disability measure developed by occupational therapists in a private practice (Hunt et al., 2010) . It is the first tool to be developed specifically for measuring the effects of pain on function during real-time activity performance (Hunt et al., 2010) . For a given activity, the client rates disability related to pain using the EOP Scale. The clinician also gives the client an EOP Scale rating based on demonstrated function. Administration time of the EOP Scale per activity assessed is typically fewer than 30 seconds once familiar with the tool. However, the clinicometric properties of the EOP Scale have yet to be tested. The aim of the present study was to test the clinical utility, content validity, inter-rater reliability, criterion validity, and responsiveness of the EOP Scale.
Method Ethics
The protocol for this study was approved by the Behavioural Research and Ethics Board at the University of British Columbia. All study participants provided informed consent.
Research design
This study was conducted in two stages. Stage 1 tested the clinical utility and content validity of the EOP Scale using a questionnaire for clinicians who use the tool in FCEs. Clinicians who agreed to participate responded to an electronic questionnaire that included eight Likert-scale statements and two open-ended questions regarding the clinical utility and content validity of the EOP Scale, and two questions about the clinician's experience and number of years using the EOP Scale. A statement of consent was attached to the questionnaire.
In stage 2, inter-rater reliability, criterion validity, and responsiveness were tested with data obtained during FCEs. A study consent form and a demographic questionnaire were completed by the client and were returned either by mail or completed before the FCE. Data collection was embedded in the usual FCE procedures. Clinicians recorded their own EOP Scale ratings, as well as the client's reported ratings for each scale. The EOP Scale ratings and the client's self-reported score on the Numerical Pain Rating Scale (NRS) (a measure related to pain intensity) (McCaffery and Beebe, 1993) were completed at four time points. At each time point, the client was asked to perform one activity. The ratings were collected at Time 1 -sitting prior to interview; Time 2 -after sitting for 45-60 minutes to complete interview; Time 3 -after a five-minute walk test; and Time 4 -after the Minnesota Rate of Manipulation Test (MRMT), a dexterity measure. The PSFS was completed at Time 2 (after sitting to complete interview) and Time 3 (after walking) only, in order to compare to corresponding EOP Scale ratings at Time 2 and 3. As activities of an FCE may vary according to the client's injury, these specific activities were selected because they are relevant for clients with a wide variety of musculoskeletal injuries.
Participants
Both clinicians and clients were recruited from four private practice clinics located in an urban area of British Columbia, Canada, where the EOP Scale was developed. Inclusion criteria for clinicians were English-speaking adults who conduct FCEs and have used the EOP Scale in clinical practice. Inclusion criteria for clients were English-speaking adults with work-related musculoskeletal injuries who were referred by a third-party funder for an FCE between 1 January and 30 October 2014, inclusive. Clients with any additional conditions that may have precluded reliable reporting of pain-related disability (such as dementia or traumatic brain injuries) were excluded.
Data collection
An electronic letter inviting clinicians to participate was sent to the clinic's administration for dissemination to clinicians via email. The letter included the study purpose, the estimated time commitment, and a link to the electronic questionnaire. Questionnaires were submitted anonymously through FluidSurveys, a Canadian survey program, and all data were stored on a server in Canada.
Clients were recruited upon confirmation of an FCE appointment through a package sent either electronically or by mail (depending on client preference), to be received at least 48 hours before their appointment. The package included a cover letter inviting clients to participate in the study, a consent form, and a demographic questionnaire. All documents identified clients only by code number and were stored separately from the FCE documents.
Measures
Demographic questionnaire. This questionnaire was developed specifically for the purposes of this study. It has five questions, asking clients about their age, sex, nature of work-related injury, location of work-related injury, and clinic location for FCE. With the exception of age, all response options were listed with specific descriptions and participants were permitted to check multiple boxes.
Effect of Pain Scale (EOP Scale). The EOP Scale rates the 'Effect of Pain on Strength, Movement or Ability to Stay in One Position' on a five-point Likert scale from A 'Normal Ability' to B 'Slight Limitation', C 'Moderate Limitation', D 'Severe Limitation', and E 'Unable to Apply Strength, Move or Stay in One Position'; half-ratings are accepted, such as 'between B and C' (Hunt et al., 2010) . Clients are first provided with specific instructions for use of the tool and then rate their perceived painrelated disability during real-time activity performance. Clinicians also provide a rating during a given activity based on observed function.
Numerical Pain Rating Scale (NRS). The NRS was administered for the purposes of assessing criterion validity. The NRS was chosen to evaluate criterion validity because previous research provided support for it as the most responsive single-dimension, self-report measure of pain intensity available (Ferreira-Valente et al., 2011; Kahl and Cleland, 2005) . Furthermore, the NRS is easy to use clinically, and is already embedded in the standard FCE protocol in the study site. Also, the NRS is a pain intensity measure with strong clinicometrics (Ferreira-Valente et al., 2011; Kahl and Cleland, 2005) , and typically takes fewer than 30 seconds to administer. The NRS asks clients to rate their pain intensity from 0 'No pain at all' to 10 'Maximal pain'.
Patient-Specific Functional Scale (PSFS).
The PSFS was also administered for the purposes of assessing criterion validity. From the literature review conducted, the PSFS was chosen to evaluate criterion validity because it is a validated, single-dimension, self-report measure of function that is currently available (Hefford et al., 2012; Horn et al., 2012) . The PSFS demonstrates good reliability and validity, and provides a responsive assessment of self-reported functional limitations with various populations (Gross et al., 2008; Hefford et al., 2012; Horn et al., 2012) . It has been reported to be valid, reliable, and responsive in populations with knee dysfunction, cervical radiculopathy, acute low back pain, mechanical low back pain, and neck dysfunction (Hefford et al., 2012; Horn et al., 2012) . The PSFS is also reliable and responsive in populations with chronic low back pain (Horn et al., 2012) . It has also been validated (construct and predictive validity) with workers' compensation claimants (Gross et al., 2008) . The format of the PSFS allowed it to be practically administered in the FCE context as it is quick and easy to use clinically. The PSFS is a 'paper and pencil', self-report measure which takes about five minutes to complete and typically rates difficulty performing up to five self-selected activities on an 11-point scale from 0 'Unable to perform activity' to 10 'Able to perform activity at the same level as before injury or problem' (Stratford et al., 1995) . In this study, clients were asked to rate their function for sitting (Time 2) and walking (Time 3) in order to compare to EOP Scale ratings for the same activities.
Data analysis
Data from Likert-scale responses were analysed using descriptive statistics. Data from open-ended responses were categorized by the research team as either pertaining to clinical utility or to content validity of the EOP Scale.
Inter-rater reliability between client and clinician EOP Scale ratings was analysed using the intra-class correlation coefficient. Intra-class correlations were interpreted as follows: below 0.4 as poor agreement; 0.4 to 0.59 as moderate agreement; 0.6 to 0.74 as good agreement; and 0.75 or greater as excellent agreement (McDowell, 2006) . Criterion validity was analysed by correlating the EOP Scale rating for the activity completed at each time point (Time 1: sitting prior to interview; Time 2: sitting during interview; Time 3: walking; Time 4: after the Minnesota Rate of Manipulation Test) to the corresponding NRS and PSFS rating using the Spearman's Rank Correlation Coefficient. Spearman correlations were interpreted as follows: 0.3 to 0.5 as low correlation; 0.5 to 0.7 as moderate correlation; 0.7 to 0.9 as high correlation; and 0.9 to 1.0 as very high correlation (Mukaka, 2012) . Responsiveness was analysed by comparing EOP Scale ratings prior to activity (Time 1) to the EOP Scale ratings during activities (Times 2-4) using the Cohen's d effect size for both client and clinician ratings. Cohen's d values were interpreted as follows: 0.2 as a small effect size; 0.5 as a medium effect size; and 0.8 as a large effect size (Kraemer and Kupfer, 2006) . Data were analysed using the Statistical Package for the Social Sciences (SPSS) software program with minimum 95% confidence intervals. Cohen's d was analysed using an electronic calculator (Becker, 2000) .
Results
Sixteen clinicians were invited to participate in the study and 12 submitted responses to the electronic questionnaire. The mean number of years practising was 15 (standard deviation: AE 10.61 years; range: 3.5-35 years) and the mean number of years using the EOP Scale was 6 (standard deviation: AE 4.32 years; range: 1-12.5 years). The responses to the Likert-scale statements on the clinical utility and content validity of the EOP Scale are shown in Table 1 .
Forty-eight clients were invited to participate in the study and 35 clients responded. Five clients were not included due to cancellation of FCE or incomplete forms. Thirty complete study packages and FCE data collection forms were received. Of the 30 participants in the client cohort, the mean age was 49.4 years (standard deviation: AE 12.9 years; range: 25-74 years) and 83% were male. The most frequently self-identified injury locations were shoulder, back, and knee injuries; however, most participants reported multiple injury locations. For data analysis only, EOP Scale ratings were converted to a five-point numerical scale from 1-5 (higher scores indicating greater disability). PSFS ratings from 1-10 (lower scores indicating greater disability) were reversed for direct comparison to the EOP Scale (Table 2) .
Clinical utility
Three clinicians provided comments about clinical utility in response to the open-ended questions. These included recommendations to include further administration guidelines and additional standardized examples. Two responses noted that clients with limited English may have difficulty understanding the scale; one noted that clients must be educated on the scale prior to administration; and one response noted the scale has only been used by one company to date.
Content validity
Six clinicians provided comments about content validity in response to the open-ended questions. One response indicated that a clearer distinction between each of the EOP Scale ratings is needed. Five responses indicated that concrete explanations are required for clients to help clarify ratings of pain-related disability.
Inter-rater reliability
Both client and clinician EOP Scale ratings increased over time during FCE administration. Individual ratings for both clients and clinicians ranged from 1 (A 'Normal Ability') to 4 (D 'Severe Limitation'). No ratings of 5 (E 'Unable to Apply Strength, Move or Stay in One Position') were recorded. Mean client ratings were greater than mean clinician ratings for all time points.
The intra-class correlation coefficient between client and clinician EOP Scale ratings are significant at p ¼ .001 or less, suggesting there was a moderate difference 4.0 þ/À 0.6 3-5 is easy for clients to understand.
3.9 þ/À 0.7 3-5 is more useful than alternative methods of assessing pain impact on function. between ratings at Time 1 and no difference between client and clinician ratings at Times 2-4 (Table 3) .
Criterion validity
The Spearman's Rank Correlation Coefficient between the EOP Scale and the NRS showed that all correlations are significant at p ¼ .01. Similar results emerged when comparing the EOP Scale and the PSFS, suggesting that criterion validity was established against these standard measures for pain intensity and pain-related disability (Table 4) .
Responsiveness
EOP Scale ratings prior to activity (Time 1) were compared to the EOP Scale ratings during activities (Times 2-4) using Cohen's d effect size for both client and clinician ratings. Cohen's d for client ratings demonstrated increasing effect size over time for Times 2-4 (compared to Time 1). Cohen's d for clinician ratings also demonstrated increasing effect size over time (Table 5) .
Discussion
The EOP Scale is a unique single-dimensional pain-related disability scale with fewer than 30 seconds administration time per activity and that can be used in real-time. The clinicians surveyed in this study agreed that the EOP Scale is quick and easy to administer, easy to understand, and more useful than alternative methods of assessing the effect of pain on function. Clinicians also agreed that the scale is accurate, effective, and provides useful data for FCEs. These results suggest that the EOP Scale has good clinical utility and content validity. However, further training on the use of this scale and concrete examples during instructions to clients would help provide more standard administration. According to a 2014 report, the average age of injured workers in British Columbia is 42, with males comprising 63% of that population (WorkSafeBC, 2014) . Compared to these provincial statistics, our client cohort was similar in that they are in mid-life and dominated by males; however, our cohort is slightly older and has a higher proportion of males. Both client and clinician EOP Scale ratings increased over time during FCEs, and since this decline in function is not expected in healthy (asymptomatic) adults (Kyi et al., 2012) , it suggests that the results from this study are consistent with an injury-related explanation associated with the clients' musculoskeletal injuries.
The EOP Scale demonstrated moderate agreement between client and clinician raters prior to activity; specifically, EOP Scale ratings by clients at Time 1 were on average slightly higher than clinician EOP Scale ratings. While it is unclear why ratings prior to activity have less agreement, some possible factors may be that some clients' ratings were influenced by difficulties with activities prior to the FCE, which were not observed by the clinicians; Table 2 . Characteristics of a sample of workers with musculoskeletal injuries (n ¼ 30).
Characteristics Scores
Age ( or there may be a learning curve associated with use of the tool; or real-time activity performance may provide more effective ratings. Although EOP Scale client ratings were slightly higher than clinician EOP Scale ratings prior to activity, a high agreement was found between client and clinician EOP Scale ratings during activity performance. Our findings differ from previous studies, which found that functional limitations reported by clients were considerably higher than those reported by observing clinicians (Brouwer et al., 2005; Dowrick et al., 2006) . In our study, the high level of agreement between client and clinician EOP Scale ratings may be due to the EOP Scale's focus on immediate interpretation of a specific event, rather than asking raters to generalize a client's ability to perform a given action. The EOP Scale exhibited a moderate-positive relationship with the NRS for sitting prior to interview and for sitting during interview; and a high-positive relationship with the NRS during activity performance for walking. The EOP Scale demonstrated a moderate-positive relationship with the PSFS for sitting during interview, and a high-positive correlation for walking. These relationships indicate that the EOP Scale is consistent with established assessments of pain intensity and functional limitation, and demonstrates good criterion validity. The finding that the relationships are not very highly positive is expected, given that the established scales measure different constructs, and helps to justify the use of the EOP Scale instead of (or alongside) these established scales to assess the effect of pain on function.
Clients' EOP Scale ratings demonstrated a small effect size for sitting during interview and walking, with increasing effect size over time; clinicians' EOP Scale ratings demonstrated a moderate effect size for sitting during interview and walking with increasing effect size over time. The difference in the magnitude of effect sizes may be due to higher clients' mean EOP Scale ratings at Time 1. Finding that the EOP Scale is able to characterize the effect of pain on function, as well as changes in that function over time as rated by both clients and clinicians, signifies moderate to high responsiveness during activity performance.
As a measure of the effect of pain on function, the EOP Scale is a useful tool for clinicians conducting FCEs. During FCE administration, ideally both clients and clinicians should evaluate the effect of pain on function. Because it can be rated by both clients and clinicians in real-time, the EOP Scale allows clients to frequently and quickly report pain-related disability and provides an ongoing opportunity for clients and clinicians to discuss the effect of pain on function using a common language. Further, having specific EOP Scale ratings by both clients and clinicians can help guide recommendations for education and treatment to third-party funders. While the EOP Scale was administered within a specific FCE model conducted in Canada, similar FCEs are conducted in the United States and United Kingdom; as such, this scale could feasibly be used in those FCE models as well. This is the first study to formally test the clinicometric properties of the EOP Scale, and our results show the credibility of the EOP Scale for use in FCEs as a valid, reliable, and responsive tool for clients with musculoskeletal injuries.
Conclusion
Assessing the effect of pain on function is an important aspect of FCEs administered for return-to-work purposes. The EOP Scale has been developed to assess pain-related disability during real-time activity performance within FCEs. In this study, the clinicometric properties of this scale were tested and found to demonstrate good clinical utility, content validity, inter-rater reliability, and criterion validity, and the scale was found to be responsive to the effects of pain on function as rated by both clients and clinicians. These findings show the credibility of the EOP Scale as a tool with sound clinicometrics for use in FCEs with clients who have work-related musculoskeletal injuries, and further demonstrates that, with additional research, the EOP Scale can be a promising clinical diagnostic tool.
A limitation of the present study is that the tool was developed by the same private firm at which it was assessed, and recruitment took place in four clinics of the private practice. Therefore, the results may not be generalizable to other contexts and the client cohort may not be representative of all clients with musculoskeletal injuries. Clinicians may have been more inclined to rate the EOP Scale favourably as the EOP Scale was developed within their company. Since the activities of an FCE can vary depending on the client's injury, this study used specific activities that are relevant to a wide variety of musculoskeletal injuries. Therefore, while the EOP Scale, as well as the PSFS and NRS, can be used for any activity, this study pre-selected activities to allow for comparison, which may limit the generalizability of the findings to other FCE activities or compared to clients self-selecting the activities to be assessed. The small sample size also did not allow for subgroup analyses, such as for clients with back or lower extremity injuries, and therefore larger studies in different environments would be helpful to increase the significance of the research. Further testing of interrater reliability between clinician observers is also an area for future research, as well as evaluation of the EOP Scale for other client populations, and testing other activities at different time points or in a different order during a single FCE would help support the current findings. Additional testing to determine the responsiveness of the EOP Scale to detect change over time is also needed to build upon the initial evidence of the clinical value of the EOP Scale as provided by the current study.
Key findings
. The Effect of Pain Scale (EOP Scale) is a pain-related disability measure which showed sound clinicometrics for use during FCEs with clients who have work-related musculoskeletal injuries. . The EOP Scale demonstrated good clinical utility, content validity, inter-rater reliability, and criterion validity, and was responsive to the effects of pain on function as rated by both clients and clinicians.
What the study has added
This study confirms the credibility of the Effect of Pain Scale (EOP Scale) for functional capacity evaluations for clients with musculoskeletal injuries, and the importance of including measures of functioning alongside pain intensity measures. Future research in other clinical settings and client populations is needed for further evidence of its clinical value.
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